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(54) CONDUCTIVE MATERIAL FOR ELECTRONIC COMPONENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To realize a conductive material for an electronic 
component, which is restrained from deteriorating in solderability when the 



(51)lnt.CI. 



conductive material is heated in a manufacturing process by a method wherein a 
base layer of Ni or Ni alloy is formed on the surface of a conductive base body, 
an intermediate layer of Pd or Pd alloy prescribed in thickness is formed thereon, 
and a surface layer of Au or Au alloy prescribed in thickness is formed thereon. 
SOLUTION: A conductive base body is formed of an arbitrary metal material 
such as Cu or Cu alloy wire of high electrical conductivity. A base layer is formed 
of Ni or Ni alloy which has high heat resistant properties. An intermediate layer is 
formed of Pd or Pd alloy which improves a conductive material of this constitution 
in solderability. The intermediate layer is formed as think as 0.005 to 0.1pm. A 
surface layer is formed of Au or Au alloy which has high resistance to oxidation 
and enhance the conductive material of this constitution in solderability. The 
surface layer is formed as thick as 0.001pm (monoatomic layer) to 0.1pm. A 
conductive base body is successively plated with a base layer, an intermediate 
layer, and a surface layer. By this setup, the conductive base body excellent in 
solderability can be obtained. 



LEGAL STATUS 

[Date of request for examination] 04.09.2003 

[Date of sending the examiner's 26. 1 1 .2004 

decision of rejection] 

[Kind of final disposal of application 
other than the examiner's decision of 
rejection or application converted 
registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's 
decision of rejection] 



[Date of requesting appeal against 
examiner's decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 

* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] The substrate layer of nickel or nickel alloy is formed in the front face of 
a conductive base, and thickness on it 0.005-0.1 Pd of mum or the interlayer of 
Pd alloy is formed, and it is a monoatomic layer (0.001 micrometers) on it further. 
From thickness Electrical conducting material for electronic parts characterized 
by forming Au of 0. 1 -micrometer thickness, or the surface of Au alloy. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the electrical conducting material 

for electronic parts which has improved soldering nature. 

[0002] 

[Description of the Prior Art] The lead section for connecting each component 
section to various electronic parts, such as semi-conductors, such as diode, a 
transistor, and IC, a capacitor, and resistance, in external circuits, such as a 
printed circuit board, is formed. Among these, the ingredient many of lead wire 
and leadframes carried out [ the ingredient ] nickel plating at wire rods, such as 
Cu alloys, such as Cu, Cu-Fe, Cu-Zn, and Cu-Sn, or Cu covering steel wire, is 
mainly used. However, since nickel plating layer tends to have oxidized, when 
said lead wire etc. made connection with an external circuit with soldering, it 
needed to remove the oxide film of nickel plating layer using the strong flux of 
oxidizing power. There was a problem that work environment got worse for this 
reason. Since it is such, in order to improve the soldering nature of nickel plating 
lead wire, lead wire in which Pd or Pd alloy layer which cannot oxidize easily on 
nickel plating layer was formed was proposed (JP,59-149609,A). 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, by manufacture of a semi- 
conductor, it is lead material to Si chip. It solders at the elevated temperature of 
350 - 400 **. Moreover, KYUA of Si resin is in atmospheric air. It is heated and 
made by 200 - 250 **. When such the heat history was received, also with the 
lead wire which galvanized Pd (Pd alloy) layer on the aforementioned surface, 
said Pd (Pd alloy) layer oxidized slightly, and there was a problem that soldering 



nature with an outer conductor fell. This invention aims at offer of the electrical 
conducting material for electronic parts with which soldering nature does not fall 
even if heated by the production process. 
[0004] 

[Means for Solving the Problem] the substrate layer of nickel or nickel alloy forms 
invention according to claim 1 in the front face of a conductive base - having -- a 
it top - thickness 0.005-0.1 Pd of mum or the interlayer of Pd alloy forms -- 
having - further - a it top - thickness - a monoatomic layer (0.001 micrometers) 
- it is the electrical conducting material for electronic parts characterized by 
forming the surface of Au which is - 0.1 micrometer, or Au alloy. 
[0005] 

[Embodiment of the Invention] Although the electrical conducting material for 
electronic parts of this invention formed nickel (nickel alloy) layer and Pd (Pd 
alloy) layer in order on the conventional conductive base, the soldering nature 
which formed further upwards Au (Au alloy) layer which is excellent in oxidation 
resistance, and said Au (Au alloy) layer prevented oxidation of Pd (Pd alloy) layer 
upwards, and excelled [ upwards ] in Pd (Pd alloy) is made to be discovered 
effectively. 

[0006] In this invention, the metallic material of the arbitration which has 
conductivity including Cu or Cu alloy wire rod is used for a conductive base. The 
conductive base which has Cu layer or Cu alloy layer on a front face at least 
especially excels in plating nature and is desirable. A conductive base is selected 
according to the mechanical strength and the conductive criteria of the various 
lead sections. For example, when a mechanical strength is thought as important, 
Cu alloy or Cu covering steel materials is chosen, and Cu is chosen when 
conductivity is thought as important. 

[0007] nickel or nickel alloy is used for a substrate layer in this invention. Said 
nickel or nickel alloy achieves the duty as a barrier which is excellent in thermal 
resistance and prevents the diffusion to the surface of a conductive base in 
various heating processes. In said nickel alloy, they are a nickel-Co system, a 



nickel-Fe system, a nickel-Zn system, a nickel-Sn system, and nickel-Co-P. 
nickel alloy of arbitration, such as a system, is applicable. 
[0008] Pd or Pd alloy is used for an interlayer in this invention. Said Pd or Pd 
alloy raises soldering nature. A Pd-nickel system alloy etc. is applicable to said 
Pd alloy, an interlayer's thickness 0.005-0.1 in the reason specified to mum, and 
less than 0.005 micrometers, the effectiveness is not fully acquired -- it is 
because the effectiveness will be saturated if 0.1 micrometer is exceeded, and it 
becomes causing a cost rise. 

[0009] Au or Au alloy is used for a surface in this invention. Said Au or Au alloy 
raises soldering nature that it is hard to oxidize. Alloys, such as an Au-Pd system, 
an Au-Co system, an Au-nickel system, and an Au-Ag system, are applicable to 
said Au alloy, the thickness of said surface -- a monoatomic layer (0.001 
micrometers) - by the thickness of under a monoatomic layer, the effectiveness 
completely acquires the reason specified to - 0.1 micrometer -- not having - 0.1 It 
is because there is a possibility that a Sn-Au system intermetallic compound will 
increase into solder, soldered joint nature will deteriorate if mum is exceeded, 
and lead wire may fall out. 

[0010] The manufacture approach of the lead wire of this invention supplies for 
example, a conductive base continuously, and the approach of electroplating a 
substrate layer, an interlayer, and a surface in order on it is rich and suitable for 
productivity. Although many nonelectrolytic plating is conventionally adopted as 
the nickel-B system alloy and nickel-P system alloy of a substrate layer, the 
electroplating of a plating rate is more advantageous in [ it is quick and ] cost. 
[0011] 

[Example] Below, an example explains this invention at a detail. It runs. The head 
end process of electrolytic degreasing, rinsing, acid washing, and rinsing was 
given to the oxygen-free-copper line of 0.6mmphi, subsequently the plating 
process of substrate layer plating, rinsing, interlayer plating, rinsing, surface 
plating, rinsing, and desiccation was given, this was rolled round to the coiled 
form, and lead wire was manufactured. Pretreatment, the plating of each class, 



and the plating facility that can perform rolling up continuously were used for the 
manufacturing facility, various the quality of the materials and thickness of a 
substrate layer, an interlayer, and a surface were boiled, and were changed. 
Lead wire was manufactured by the approach same also about that in which an 
interlayer's thickness does not have a thing besides a convention of this invention, 
and Au (Au alloy) layer as an example for the comparison. 
[0012] Plating conditions are described below, 
[nickel plating] 

Plating liquid: NiS04 240 g/l, NiCI2 45 g/l, H3B03 30 g/l. 

Plating conditions: Current density 5 A/dm2, temperature 50 degrees C. 

[nickel-5wt%Co alloy plating] 

Plating liquid: NiS04 240 g/l, NiCI2 45 g/l, CoS04 15 g/l, H3B03 30 g/l. 
Plating conditions: Current density 5 A/dm2, temperature 55 degrees C. 
[Pd plating] 

Plating liquid :P d(NH3)2CI2 40 g/l, NH40H 90 ml/l, 2(NH4) S04 50 g/l. 
Plating conditions: Current density 1 A/dm2, temperature 30 degrees C. 
[Pd-20wt%nickel alloy plating] 

Plating liquid: Pd(NH3)2CI2 40 g/l, NiS04 45 g/l, NH40H 90 ml/l, 2(NH4) S04 50 

g/l. 

Plating conditions: Current density 1 A/dm2, temperature 30 degrees C. 
[Au plating] 

Plating liquid: KAu(CN) 2 15 g/l, KCN 30 g/l, K2C03 30 g/l, Na2HP04 20 g/l. 
Plating conditions: Current density 0.5 A/dm2, temperature 60 degrees C. 
[0013] It is in atmospheric air about each obtained lead wire. After heating at 180 
degrees C for 24 hours, solder wettability and soldered joint nature were 
investigated. Solder wettability It investigated according to the MIL method. 
Namely, after cutting lead wire in die length of 30mm, considering as a pin and 
an acetone's washing this enough It was immersed in the eutectic solder bath 
heated at 230 degrees C for 5 seconds, and the area (wetted area) of the solder 
adhering to a pin was measured using the 15 times as many magnifier as this. 



This soldering arrival area was **(ed) in the immersion area of a pin, and solder 
wettability was expressed. It is immersed in an eutectic solder bath in each lead 
wire, makes solder adhere, soldered joint nature contacts a copper strip in this 
soldering arrival part, and it solders lead wire and a copper strip, and is this 
soldered lead wire and soldered copper strip. To the inside of a 155-degree C 
airbus Respectively on both sides of lead wire and a copper strip, it investigated 
by performing a tension test by the chuck after 100-hour neglect. Soldered joint 
nature judged that from which exfoliation produced [ soldered joint nature ] what 
was fractured between ** and solder between fitness (O), a plating layer, and 
solder to be a defect (x). It performed the above-five trial at a time about each 
sample. A result is shown in Table 1. 
[0014] 
[Table 1] 
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(Note) *:5 average. Section: Five, O is O and x is x five. 
* :P. d-20wt%nickel Alloy. # :nickel-5wt%Co alloy. 

[0015] It is the lead wire of this invention so that more clearly than Table 1. (No.1- 
5) Each is excellent in solder wettability and soldered joint nature. On the other 
hand, since No. 6 of the example article of a comparison had thin Pd layer, solder 
wettability fell, moreover, No. -- since 7 and 8 do not have Au layer -- inside of 
atmospheric air The front face of Pd layer oxidized slightly with heating which is 
180 degrees C, and solder wettability fell. No. 9 are this although degradation is 
looked at by junction nature. It is because many Au-Sn system intermetallic 
compounds were formed. 

[0016] As mentioned above, although lead wire was explained, the same 
effectiveness is acquired even if a leadframe etc. uses the electrical conducting 
material of this invention for other lead sections. 
[0017] 

[Effect of the Invention] As stated above, since the lead wire of this invention is 
what formed in the surface Au layer or Au alloy layer which is excellent in 
oxidation resistance, oxidation of Pd of the lower part or the interlayer of Pd alloy 
is inhibited certainly, and the soldering disposition top effectiveness of said Pd or 
Pd alloy is fully demonstrated. Therefore, good soldering nature is obtained and 
remarkable effectiveness is done so on industry. 

[Translation done.] 
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